Borg/septin interactions and the assembly of mammalian septin heterodimers, trimers, and filaments.
Septins constitute a family of guanine nucleotide-binding proteins that were first discovered in the yeast Saccharomyces cerevisiae but are also present in many other eukaryotes. In yeast they congregate at the bud neck and are required for cell division. Their function in metazoan cells is uncertain, but they have been implicated in exocytosis and cytokinesis. Septins have been purified from cells as hetero-oligomeric filaments, but their mechanism of assembly is unknown. Further studies have been limited by the difficulty in expressing functional septin proteins in bacteria. We now show that stable, soluble septin heterodimers can be produced by co-expression from bicistronic vectors in bacteria and that the co-expression of three septins results in their assembly into filaments. Pre-assembled dimers and trimers bind guanine nucleotide and show a slow GTPase activity. The assembly of a heterodimer from monomers in vitro is accompanied by GTP hydrolysis. Borg3, a downstream effector of the Cdc42 GTPase, binds specifically to a septin heterodimer composed of Sept6 and Sept7 and to the Sept2/6/7 trimer, but not to septin monomers or to other heterodimers. Septins associate through their C-terminal coiled-coil domains, and Borg3 appears to recognize the interface between these domains in Sept6 and Sept7.